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(57) Abstract: There are provided an 
optical wavelength multiplex access 
system and a corresponding optical 
network unit A downstream optical 
signal wavelength band Da (wavelength 
Adl to Adn) corresponding to n 
ONU' s, an upstream optical signal 
wavelength band Ua (wavelength 
Aul to Aun) corresponding to n 
ONU' s, a downstream optical signal 
wavelength band Db (wavelength 
Adn+1 to Adn+m) corresponding to 
m ONU' s, and an upstream optical 
signal wavelength band Ub (wavelength 
A un+1 to A un+m) corresponding to m 
ONU' s are set at different bands from 
one another. Ua and Ub are adjacent to 
each other. At least one pair of Ua and 
Da or Ub and Db is set at the adjacent 
band. Each of the ONU* s includes 
downstream optical signal reception 
means for receiving a downstream 
optical signal of wavelength Adl to 
A dn+m assigned in the wavelength band 
Da to Db and upstream optical signal 
transmission means for transmitting an 

. upstream optical signal of wavelength 
A ul to A un+m assigned in the 

wavelength band Ua to Ub. 
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m m m 

~k>?&m (OLT; Optical line terminal) £MWL<Dyt*y 
hU-^^yb (ONU; Optical network unit) t(Dmx%m^W5^\ 

S#M7#-feX (Wavelength-division multiple access) ->XtA, &&Z$ 

Ml Ate, $£%:(Dy£&&&M (WDM; Wavelength-division 
multiplex(ing)) 7^X^X^<D#|j&M£^r mm 2 0 0 0- 1 9 6 5 
15 3 6% v i) o 01A(C^^T, -typrnm (OLT) 5 0£feg#S#i£ 
(Wavelength mult i/demultiplex(ing)) mW6 0 t<D£W&m\$, ^Mmffi 

h7-^yh (ONU) 7 0-l~7 0-niWtXOT> ^ 

nTZttrnmytyr^rts, 4^jruii$n§. ji^t^ olt^£ 

20 ONU^©TDi^ffl t UT 1 (Wavelength band) D&fiJO^T 
0NU^e>0LT^©±Dft^a:LTl : O(D^«U (=£D) *mV% 
X 2> o £ £> l:$IfD Oifcg A d 1 ~ A dn 43 £ tfifcg#U OMA A ul ~ A un £ 
^-tl-^n#ONUHfiJD 1I5T30)J£^To 
OLT5 0<Dj£{t£B (S) 5 1H ifcl^D (&^Adl~Adn) ©TDftft 
25 -^t^^U (^gAul~Aun) <D±Q%yt**V7 (Optical carrier (s)) 
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«l/rfc&ttfc, ^Adl~Adn©TOft^fe<fctf&&Aul~Aun©±0 

SONU7 0-1-7 0-n^fit5o 
ONU7 0-U1 fcj£$ftT#fcifcgAdl ©TD^ft^i&SAul ©± 

M§§ (R) 7 2TgfTTSo ONU70-H1 «*Aal 0±Dffl*4=- 

io t'J7^ (m) 7 srmmv±K>ytm^tLx. y^^uwtv 
15 gftsnso 

Z.Z.X\ miB\Z^-r^\Z, Tt)^fi^©^*#D (ifcRAdl-Adn) 
±D3tm# (±Dffift**y7) ©ifcS#U (^Aul-Aun) fctt, 

•SEMHajfT^tRP (AWG ; Arrayed waveguide grating(s)) 6 HI FSR 
20 (Free spectral range) WBIOTDfllW* <m.fc£Adl) t±D«%* 
(fll&fcTAiil) t^lD^hMTSii^ftS. #ONUTH 

25 lMtU7^itT5^l:f#^?lfg^$^^«t-5fct5i:ti&^f§„ 
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ft5Aul~Aun©±0ffl#**U7fck OLT 5 0 ©i£fig&5 1 #6 
SffiTSIRfcttjftftABl'-AniiS^trjEflWett (Broadband light) £U ft 
&£M£Mi&1t6 0©AWG6 lTft^Aul~Aun(D±Dffl^^UTtCX^ 

if h)v*7^ zvT&oNuiz&fatzjj&hmmznT^z (#120 0 1 

5 - 1 7 7 5 0 5#&#) . 

tZZr, COckSfcl^ctt, ONU7 0- 1-7 0-nCE)«lliJaS#©*a 

10 ft£9B& (Optical modulator) 7 3 £ tiPV%£o 

NUIdi ft^^D ©T 0 ft # tfcmfirU © ± D ft# £ ifl^tl^tl 1 ftfo A 

ft«#D t«E^ut*^«^"*w-tfc*©wDM*^9 7 1 zmm-tzzt 

15 H2A©J:5^ AWG6 l^-hScS7>fM^^tM 

S^*gg6 OS^bT, OLT50MCDONU7 0-1-7 

ttft-fzmmz&^T, ytmmm (s) i s thx®.&*swtu*m^z>z\t 

T?, #ONUK:ra--{fc«©^2im«*iBS7?#5. ONU 7 0- 

20 ©l^fl^Au lJ&>SAun*2Hrr*. 

Tt^£ (Akimoto.K. et al. /Spectrum-sliced, 25-GHz spaced, 155 Mbps x 
32 channel WDM access", The 4th Pacific Rim Conference on Lasers and 
Electro-Optics, 2001 (CLEO/Pacific Rim 2001), Vol. 2, pp. 11-556-557) 0 
25 #ONU©fti£ft8§ (S) 7 5fct> H2 Cfc*©MW*ttft*TJ:3fc, ft^ 
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#^ft#0NU3wepbT±D3W*fcbT»fliu ®L&£mfrMmw6 o 

^©±DftM*t£X^ WI/X^XbT?£^#fiU OLT5 OK^T 
*. Z1©*J*», £RttlC#ONUfr&*ft*n^**fi©±Dft«#&3& 

ft7^# h;M®©£t^iS (modulation) ft£#5fca£>£te, 
-fr**y1z>h?4*-\'&1t}fc¥m#ytMmm (SOA; Semiconductor 
optical amplifier(s)) **&flM*T?a[ft&il (Direct modulation) 

46% (EDFA; Erbium-doped fiber amplifier (s)) ©ttJ^jft (&#tt&Xfl 
ft) fcftlHSSPi (External modulation) «-«»l*rs^*«Rlli*t?»«. 

StlW*. £;HWU S*WfcW:BIlAfc^-rOLT5 0©2SfliaJ 
5 1 «J;l«j|« 5 2 , M&ft&ttttB 6 0 CDAWG 61, ONU 7 0 - 1 

giPOONU7 0-1-7 O-nfc, TO^#ffltbTlftft#D 
20 a CE>«*AdWAdn^J:rK±Dfll^fflibTiftft#Ua ©SfcgAul~Aun# 
^n-^tlSIDST&nwS. Jtt£©ONU70-n+l~70-n + 

mfc, TDM^ffltbTift^Db ©ifcgAdn+l~Adn+m43<fctf±0f§*lffl£ 
UTifeg#Ub (OW&t A un+1 ~ A un+m jWft^nfiJ V MS T & ftT V> § 0 
OLT5 0(1 tlfDa (Adl-Adn) ©Tt)ftflr«££ift*#Ua (Aul 
25 -Ann) ©±P)/Hft** UTt*ifEfi*M^flrr*aHP©3l«» (Sa) 51a 
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OLT5 0^c, ifcfi^Db (Adn+l-Adn+m) (DTQKimt 
»fi#Ub (Aun+l-Aun+m) <D±DJM*t U 7££&:S#fi£«*3ii^ 
<omX6B (Sb) 5 1b£4I*.&o 35K:OLT5 0tt, »[*#Ua (Aul~A 
un) 0±O3Wt**3Mrr *WP©3MI« (Ra) 5 2a£> ifcg^Ub (A 
5 un+l-Aun+m) 0±0#fc#*MT**il8!®Mr« (Rb) 5 2bt^S. 

TDft«^fe<ktf±0ffl3te**U7«, WDM#^5 3dTi&^#fi£n, 

io 5ttDb , ub fcft^Mrr*. ttft*s&ttM6o& cn&©»*snfc 

*n^noAWG6 1a, 6 1 bT!#t»0TD3feflr*£±DJB3fe 
^tUTIIfn^n^tS. AWG6 1 a*e$m$n&ifc^Adl~Adn©T 

^7T-f/t3«^i/T*n*n«*rr*oNU7 o-i-7 o-n^fcmzn 

15 & 0 AWG6 1 bT^$nfe^Adn+l~Adn+m0TO^m#^«tr^^A 
miH~Aun+i©±0;H3te**U7©€k*7tt* A* 3 Srtf* 

bT^tl^n^T§ONU7 0-n+l-7 0-n+m^I$n5. 

««P©ONU7 0-1-7 0-n<DWDM#y^7 1 ifc&^Da tfc 
fi#Ua £#8tra#3I©tttt&#*fa. «*P©0NU7 0-1-7 0-n(O 

20 73a fci^ua * u 7*g«r *#a©fttt&W'rs. 

— ift§!©ONU7 0-n+l~7 0-n+m©WDM*^7 7 1 bteu & 
MFDb iftJMIFUb *^«rr*«a©Wtft*f*. JiiS!<Z)ONU7 0-n 
+ 1 - 7 0 - n +m©3fcgfi3§ 7 3 b te> »g#Ub ©ft** U 7£SWf * 

25 7r</t4&#LTS*£M#lBg«6 0©AWG6 1 a, 6 1bfc£2l$n 
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5 0-v£i2!£n3o OLT50H WDM^y^ 5 3 ul:^2p0^^Ua <h 

5\Z, ^CDTD^ffl^bT^^Da 0ifclAdl~Adn#ttm^T£n> 
£<fctf±Dfi^ffl£LT&:&#Ua 0^Aul~ Aun ^T^ntV^, 
10 ^(DTDM^ffltbT^fi^Db 0^Adn+l-Adn+mWJO^T6 

■ ft, ^J:^±D{f#fflibT^^Ub ©^Aun+l-Aun+m^fijO^TStl 
TVi§o ^OUa , Da , Ub , Db ifi* ^n^(DM\Z^Mi±\ZW\r)^X^ 
ftWSo 

15 55 3 d, 5 3u&£Zfim&£MfrMmm6 0<DWDMlJ77 6 2d, 6 2u 
<Djtii#&fct ^2pO^#Ua , Da tMWKDtiimrUb , Db 

n^v^ vtz^x, ^nz\t?^xm-&&<»b<D : &m^2>z£tfx%%>o 

Lj^U ^p£>ONU7 0- 1~7 0-n<DWDM^y7 7 1 a&ifcl^U 
a £$fcg^Da U ifl£<DONU7 0 -n+ 1-7 0 -n+mOWD 

20 M#7^7 lbteifcg^Ub «^Db <h£#irT3o Ufc^oT> 04<D 

c, Dt^Tck^^, ^nz\$^n^n&te?f£m^&<D%ms>&mzfoz>o 
%tc, mmi,zmm<D^m^7 3 a &*ir0%£m«7 3 boiMFUMifco^ 

•ffcto^ «$©ONU£i8t8!0ONUT«, WDM^J^'y 7 la, 7 1 b& 
25 «kr8fc£SH«7 3 a, 7 3 b £bT*n^ftM&5^©%>0#&5fcfc£. 
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&&> WDM*y7 7 1a, 7 1btbT, H^Gfcw^kSfcafcJMlfD 
a , Ub fcifcgmJa , Db £*#«ETSM^0t>©*m>nfck 

5 #Sfc3n&£tt^*fcV*£E3tf**S. %&m&7 3a, 7 3b{l 

15 c^^iwt-rso 

•k>^SB (OLT) tnl0^yh7-^yh (ONU) &£tfmM 

u©r^-fexKW^n^nr^irxK^7T'f ;tft^bT»«*tu una 

OLT^6«nE#ONU^OTD3^#*J:C«WB#ONU*6iWBOLT^ 
25 *£&U t9w2^#fi^H^fiT^#S^fc«^#S^bT^[Rie 
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Ott^Oifc^Da (**AdWAdn)., WIBnfflOONU^fSTS±0 
ftff-JfOftg^Ua (&SAul-Aun) , MIBm«0ONUK:»Jfrr<&TD3fe 
ffiM*©afe*fflDb (^Adn+l-Adn+i) , MI3mfl©ONU^**rs±0 
5 #W©iftg#Ub (jSESAun+l-Aun+m) 3&«S^K:fttt*#«K:«36StU 
*0**»Ua i«fi#Ub #M*U «*#Ua tftJBffDa 

ub ^KKttDb o^<i:fe-^nwsrr*« ! «K:«je$n, ME#ONU 

HU IfflB&MFDa ~Db ©«rc»DM5T&n&fcgAdl~Adn+m©TDftm 

#ftSflrr-6TD*«#sflr^ftfc, iwa««#ua ~ub ©+t*dst& 

10 nfc«ftAul^Atm+B©±D3t«^*&J4IWBife«#Ua ~Ub 

U) t^oT, tt©te»«#M7*'feX$'XxAtt, -fe>^^g (OLT) 

S^bTJ6iK$n, t»BOLT^6tW#ONU^®TD^^«ktWMriB«- 

fiOONU^^-rSTD^^O^^Da (^Adl-Adn) , MEn^S 
©ONUfc#JiW*±0ft^©feSmJa (^Aul-Aun) , MI2mM© 
ONUfc^f STD^^O^^Db (ifcBAdn+l-Adn+m) , MfBmil 
25 ©ONUfcmTS±0ftM#©tfcB#Ub (^Aun+1~ Aun+m) 
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t&££n> fttfta#oNute> atrettftffDa ~Db ©«t»T?«t)aT6nfc«[* 

A dl - A dn+m ©T 0 ftOTfcMT 0 » IWBtt«#Ua 

ua -ub *&tsm&®<D±Qftm^*Mm?%±?)ytm%Mm ; £mt%ffiz. 

10 U) T&oT, IMB^ftfi^ar^-feX^XxAtt, -fe>^Sfll (OLT) t 

*^bT»8$n, WI3OLTd^6t(tB#ONU^0TD^fll^J:rXWlB«- 
15 ONU^e>KrlBOLT^©±t)^M^^ #ONU££fc*!l0M§T&&Rfc«k 

fi0ONUJC»je*r*Tt)^flr#O?ftft#Da ($tftAdl~Adn) , S&IBnM 
©ONUfcftJ&1-£±0ft»lf©iftfi#Ua (?fcSAul~Auii) , MfBmM© 
20 ONUfc#j£t*£TDftte^©&*#Db (i&SAdn+WAdn+m) , MIBmM 
©ONUfcftJfct*£±B3fefc#©Jft*#Ub (2fc^Aun+l~Aun+m) 

tMMFDa &^«tt«mjb t*«»Db ®&te< th-mmm*rz>wmz 

mM2tl> HHB7*-feXKW»> ifffi#ONUCrtiC2*©7^irXE:F^7 
25 r-f;t*^UT»«*nfc«l/«T*D, SifEOLT«, MEfeS^Ua -Ub 
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(St*Aul~Aun+nO 0±Dfflft*Y U 7*J:tffflEafc*#Da ~Db (jftft 
Adl~Adn+m) ©T05tfflr#*««^«UTWE**KM3fc7r-f/tK:2llfi*r 

Da ~Db ©^TWD^T6tl&«ftAdl'-Adn+ii©TD^fll^&SflrrsT 
D*»lHWMfc, MfB^^^§lT^$nfcMIB^^Ua ~Ub © 
4 l TfiiD^Tenfe^Aul~Aun+m0±Offl^^UT^IIbT. 

U) TfcoT, tOE^Stfi^ar^-fe^^T-Att, (OLT) t 

20 nM©ONU*J:rXmi@©ONU^^#fi^Sl^fi^UTlHm$n, OL 

«^UTtttH*h» IWEOLT^SWE^ONU^OTO^^iCWWIB* 

25 DflrE£*Bm*&&£se&u tuiB^#s^ii^gT^#s*^f« 
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®0ONUfc#^*TD3y^<0fcB#Da (ifcSAdl-Adn) , WIBn^ 
©ONU^*fJifi:-rS±t)^#0^^Ua (^Aul-Aun) , MiBmfi© 
ONUfc#JW£TDft«#©»ft#Db tifcgAdn+l~Adn+i) , MfBmM 
5 ©ONUfcftj£rrs±Dftfc#0&ftmJb (^Aun+l~Aun+m) #SV>K: 

wtM-zti* mmT2±z&m\z. mm&oNuz~£\zi*<D7>7±x&my£y 
io ua ~ub tTQytm^<D&&irefrm'zft&&tiU mur^±x^myt 
ftfltftsfl^afciaau «wa±t)*fli#3i«#ii!^6ffl**n*#oNuic 
9m t. mtm^frfc^T*frmnrcwitmm®D& ~Db ©^two^t 

$tS3?Ua ~Ub ©*T§!lD^Tetlfc^Aul-Auii+m0±D^«^^^« 
jt&fE&S^Ua ~Ub *^trj£»«©±D*ffll**3iflrr*±D36«^«^ 

20 mm<Dffimts;wtw 

25 ms ^*03te^#ST^-feX^XxA0Ji^J^1-®T*§. 
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So 

m 5 AikzSM 5 b *%w®ytfc&&m7>7tz*sZTi±e>m i ©i&« 

0T&So 

io m^&Zo 

B9W\ HI CDSKKMK:«(tSftA^HftS (Wavelength 
molti/demultiplexer) 2 1 a©ffi©#fj&M£^T0T&3o 

a i o a, mi <Dnffi,mm\z&v%WL&&ftmm 2 1 a ©^©#t/&M£^T 

15 ill 1AM1 1 Bfct **9!©3tett**a7^'feXS/^5 s 'A©«4©3fe 
HI 2ARrXBIl 2BH *^HJ©^^fi7^irX^XxA©^ 5 ©^ 

eii 3A~0i3D(t *5sntij;«m2:m©«[Wime)ST©mR« 

20 ^-f0T&£ o 

(H i omrnm 

05A, 05BJ3U **W©3te»«*MT^'feX5/X'rA©»l©*lfi»» 
25 &j*T. B5Afc:feV>T, (OLT) 1 0 &M#X^MI^S 2 0 
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Igf2 0t»^yh7-^^7h (ONU) 3 0- 1-3 0-n, 
30-n+l~30-n +m©7 ^-feXKWtt, -etl J e*tl77-feXKF«7 7 
-fA3, 4*^bT«tt*n<5. ONU30-l-30-n§fiS| 
5 £U ONU3 0-n+ 1~3 0-n+m$JiiSi:'r^^-&$2i^ > rSo 

*fgBJte> Hf2p©ONU3 0-1-3 TDflWfl£LTift*£D 
a OStftAdl-Adn&WaT, *±^±0«^ tLTft&WU* ©ifc^Aul 
-Aun ^fiJO^T^o £fc> Ji^©ONU3 0-n+ 1~3 0 -n+mK:, T 
9fc*ffl£bTifcft#Db ©«*Adn+l-Adn+ift«aT, *J:tf±Dfl|-%ffl 
10 £l/Tiftfi#Ub OttfiAnn+1-Aun+iftftIOaT*. *»5Htt, & 

JBffiTWu Da , Ua , Ub , Db ^ne>(Djli^g#±iCf!lO ^T^>tl 

OLT10I1 tlfDa (Adl~Adn) ©TMM^fc^Ua (Aul 
15 ~Aun) ©±0ffl**^U7ift»tft^m»flrr*WP©afll* (Sa) 1 1 a 

OLT10H &§#Db (Adn+l~Adn+m) ©TD^flT^ 
i^S^Ub (Aun+l-Aun+m) ©±DJfl3fe**UTfcSift^«&«*r*«l 
^©iifigB (Sb) llb^S. S&fc, OLTlOd ifcB#Ua (Aul 
-Aim) ©±D3fe«#fc3flrfSW©Mr» (Ra) 12 at, «*#Ub 
20 (Aun+l-Aun+m) <D±.X)%m^^mt^mUO^mU (Rb) 12bt^f 

«*©&«« 1 i a^^^^©M(i^i i b^samsn^ m^tmm 

25 #fi#g§g«2 0&> WDM#77 2 2 d77WP©ifcMDa , Ua t. Mm 
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Qm&flrDb , ub *t Starrs. ^lt> ^#a^ngg2 0tt, 

■£n©ifcB£$m«&2 1 a, 2 1 bTfc«fi©T9ft«#fc±DJflft**U7 
t**n*n^*r*. **^tft»2 l aT#«anfctt*Adl~Adn©T 

5 ^77-TA*3^bT J e-n^tl^JiS;'r§ONU3 0-1-3 O-n'vfSiaiStl 
tt«^tt«2 lbT^«Snfc**Adn+l'-Adn4*OT?)3fcflr^ 
*«k^St*Ann+l'-Ann+mO±Dffl^^U7©#^7^ 7^t7E^7 
7 -f A 3 bT^tl^tl^f § ONU30-n+l~30-n +m^M 

10 ONU 3 0 - 1 - 3 0 - n + mOWDMA^5 3 1 It TDfi^OifcB^D 
a , Db t±D«#©jft*#Ua , Ub ft^«*rs*aoaiW*tt <**lr>« 
Etttttt) §ft5. ^SH83 3», WSTTSiftSmJa ~Ub CD3fc^U 
7*«Wr**a©#tt*#*r5. &ONU&> WDM^J^73 1TM$n 
fcfcg^Da , Db ©*©fcDy§T&nfcfcft©TD#«^*ft3fll« (R) 

15 3 2T^it5, #ONUIt «S#Ua , Ub ©*©MD l!5Te>nfc 

**©±«)ffl^irU7*5IMEW« (M) 3 3T^HbT±D^^ibTm 

flrr*." #oNu^£Mm£ftfc±«#*twu 7^-fexKM3te7T'rn4* 

^tTtfe«^M»««*2 0©»*&^««2 1 a, 2 1 bfc«i*n*. * 

i/T, a»&$m3&2 1 a, 2 1 bic«fcoT^n^n^#a$n^^<j: 

20 tfJMi8©±e) $^fCWDM*y72 2ut^$n, ±D©#fiK 

^77-fA2^LTOLTl 0^jg|$n5c OLTlOTte, ±Dftft 
^ftWDMA^l 3uT?WP©«*#Ua m©ttMPUb fcfc£tfcU 
^©g^gPl 2 a43£tfJ»W!©3aMl 2 bWn^nSfitS. 
06 «, ^l©^^^lt^WDM^7 7 p ^^ e J;^»S©#'l4^-ro 

25 06©AIC^TJ:5IC, ^HJgJ^Tfck Da , Ua , Ub , Db f»n&© 
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«fcMM*±fc»DM§T&tt*. Z\(DZ\t\Z&*), OLT10©WDM*^7 
13d, 1 3u^<k^^#a^lH^M2 0©WDM*y^2 2d, 22uO 
S&tttttt* HeOBfcw'Ti'Sfc* ff9©tfcft#Ua , Da £*Ml©&ft# 
Ub , Db t*^»[-rn««fcVi. Z.<Dtctb, WDM*^7l3d, 13u& 
5 <ktfWDM;fr:/7 2 2d, 2 2uit T^TR-titf&C'bC&JSto 

wDMA^nd, 1 3 u ©st^- b \z&m<Dmm& 1 

ia*itttiwii 2 amk^ns. *ft6©M#-hfc*R©S5 

i«l lbMMSIl 2b^gi$tl§. Sfc,'wDM^7 2 2d, 2 
2u©SSt#-McW©»ft^«t«2 1 a^I^tlS. £7c, ^n£© 

10 h fc*«©««»IHi 2 1 b tfJMStl*. 

W©ONU3 0- 1~3 0-n&£tfiii£©ONU3 0-n + 1 
~3 0-n+m©WDM*y7 3 1 ©g»#tttt> 0 6 © C fc^f <fc "5 fc, T 
D3teflr*t©i!fc»#Da , Db £±D/B3fe**U7©ifcK#Ua , Ub 
■mtfiVi. iOl^t'JT <±B3feflW ©ifcR^Ua , Ub 

15 tf. m&tZW&K.M&ZtlZ. Z.<DZ.t\Z£Q, WDM*^9 3 1tt» *■© 
aaa*-hte»[*#Ua , Ub 0±Dffl3fc**U7*a«U ^©Mfttf-h 
fc&S^Da , Db 0TWI^IMt§Mtt©t0TW§5. £ 
©fc£>> ^^«fc^l^©#0NU©WDM^7 p 7 3 lteu &iltf;*r£££^ 
TitSo £fc> RI#K:ai2p*«fc^J|«a:©^ONU©3fc«W«3 3fc^^T«b, 

20 ±Dffl7fr^U7©?fcgmJa , Ub SffttlORJgbfc. £©;i£fc: 

3fcMM»3 3», H6©DfcwTJ:5»»^*»fW«* : rr*W- 

S*#Da , Ua , Ub , Db 1525~1545nm, 1545~ 

1565nm, 1570~1590nm> 1590~1610nm(C^$nfc^(C^ 
25 tfi#^!©&ONU©«flS§3 3 £ LTfcJu ttftsflH*** 1545~1590nm© 45 
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nmg£©t>©&ffiV>nfcf«fctr>. bfc#oT* WDM*^ 3 1 ^fcTON 

a»0TD3W««ktf±Q3W* <±t)fl***U7) ©«#» 
1525M565nmfcfctK JM©TD*to**J:rW:D3fefl» (±t>JB***U 
5 7) ©jft*#ttl570M610nm£fc*. bfcdbT, Wfcfck «E^#S^it^ 

»^7 7-f A'iiilSSg (Gain-shifted EDFA(s)) Srffl^T, *n-£n©M# 

(g 2 (ommmtm 

#&W©7fc«:M*S7^X5'X7\k©& 2 ©£#M£©#!/$tt, 0 5A^ 
*T^l©^li^llt^TfeSo #&«JBt&T«> Ua , Ub , Db , Da fr\ 

OLTl O0WDM*^7l 3 d, 1 3 u&£ZfitiL&&MftM&U2 O0W 
15 DM^^2 2d, 2 2u©«il#tttt, 0 7 ©Bfc^t" £5 $2p©2&^ 
#Ua , Da £MWL0m&&Ub , Db fc*^MWn«J:Vi. c©fc«>, W 
DM*^7l3d, 13u*«ktfWDMA^7 2 2d, 2 2ull 
tm<D i b<D&MteZ>z:t&T?&Z>o WDM*7*7l3d, 13u© 

Elto^h £**©£««& 1 1 a*<fctKS(SfflJl 2 a*«§ns. * 
20 n 5 ©^#-h £**«*©&«» 1 1 b*U:tfg*Ml 2 b#»tt£n*. * 

ttttsn*. £tc, ^nz<DmM#-h\zmm<D®.&&fr$L&2ibw&Mis 

«2p©ONU3 0-1-3 0-n£J;l#!I8:©ONU3 0-n+l 
25 ~3 0-n+mOWDM^7 3 1 ©Si§#tt», 0 7 ©Cfd^f «£"3{^ T 
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DTtm-^OifcK^Da , Db £±9ffift**U70ifcg#Ua , Ub t&frm 
rtitfJ:^. *Kt>%* ±Dffl**^U7 (±t)3fc«#) ©fcft#Ua , Ub 
IBSS-TS^Kl^Sns. dO^^O. WDM*y7 3 1ll ^© 
aBi^-Mcftft^Ua , Ub ©±DI^t'J7SMU ^<D»t^-h 
5 fcRS^Da , Db ©TDM§^Mt5lI#t0fc©T^tt§o H 
Ofcfe, WP*±r«i»!O«-0NU©WDM*^9 3 ltt, Xmftft&Ztifi 

±DJ8ft**U7©ifcMinJa , Ub *P»f*»«K:«JgUfc- 

io %> ©Tftjfcf s £ t afrrr* s. 

01 ifc^Ua , Ub , Db , Da^ 1525~1545nm, 1545- 

1565nm, 1570~1590nm, 1590M610nmfcl^3n&«£K:fck Wfc«fc 
t#l^<Z)#ONU0ftSa££3 3£LTte> ftfWK)^ 1525M565nm© 40 

15 u©*-®ttw*sfc06ns. 

(SI 3 ® 

-rm<Dmm&mtmm-c&z>* *$m3mmt, ub , ua , Da , Db 

OLTIOOWDM*^ 13 d, 13 u £ £ 2 OOW 

DM*^2 2d, 2 2u©a3S#tttt, fcjKT «fc "5 fc, ^*P<£>$t 

S^Ua , Da ^itfflSCDttMUb , Db t &£#Srrnfc£fc^. 
WDM*^13d, 1 3 u&£.zmDM%772 2 d, 22u^T^Tl^ 
25 -M©fe®^^5^i^t5, WDM*^7l3d, 13u 
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©E##- Mc«*P©2£m*B 1 1 a &«ktfgflWP l 2 aA«$tlS. £fc> 
^ft£>©^#-hf;:i|i8!©i£<f$l 1 b*«kt^Sm»l 2 btfttttSft*. 
WDM*^7 2 2d, 2 •2uOSIt#-hfc:«*©»[fi'&^jfe«2 1 a 

5 $n-5o 

W©ONU3 0-1-3 0-n&£tfMn<DONU3 0-n+l 
-3 0-n+m©WDM*y7 3 1 ©jS^$teteU 08 (DClC^Tcfc^ fc, T 
D3fcff*©ifc*#Da . Db £±0E3fe** U7©S*mJa , Ub 
rtl««kVi. f &fc>tS> ±t>ffl3fc**U7 <±Dftf§^) ©ifc*#Ua , Ub 

io mm-^mzm^n^o z\oz\t\z^, wdm^3ih ^© 
Mc««#ua , ub ©±offl3te*^u7*^u *©eiw-i- 

teftft#Da , Db ©TD3fc«^*»»rr*M*m©t)©T««T**0. 

£©&«>, ^£cktf^©#ONU©WDM#:/7 3 1 tt, ^ilfcTSHt 

^T#§o fife, |^K:®^*<ktf«i£©&ONU©ft&S8gg3 3K^Tt>, 
15 ±0ffi)fe^^U7©^ : tUa , Ub feBtfirt" StfttfcKfcUfc. £©£££ 

<k?K ^H*3 3tt, i!8©D(C^ , rj: , 5^^"r^m^^^'r§^- 

ttH© %> ©T*f J&t* 3 £ £ 5^T# § o 

feS^Ub , Ua , Da , D#, 1525~1545nmu 1545- 

1565nm> 1 570-1 590 nm, 1590~1610nmCT^$ft?yi'&fcfci:, ffl$&& 
20 t#g$!©#ONU©^f|g§3 3 £bTfcJu »f»«# 1525~1565nm© 40 

nmg|IW>fe©&m>ft&£tr>. l/&#oT, WDM^^7 3 1 £^&TON 

U ©¥Hifllft«SM fc H 6 ft* . 

2 1 a, 2 1 b©^M) 
0 5 A, 0 5 B K5?:T&^#fi#ftige 2 0 ©«*&»»£« 2 1aH ftft 
25 Adl~ Adn ©TO^#tftSAul~Aun ©±0/B3fr^ U Tft^ft^Pft^ 
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7Tffi-#-Mc#&T*AWG&&j£bW5. Lfc^T, #^7©&:S 

5 *1)7©#&K:AWG2 ±D3ftt#©£$!fcK:£ift3&2 4£J8V*S« 

1211 OfcpfcT^K:, H9 0AWG2 3fc^T, *fc&Adl~Adn© 
TDftm#£#Jrf*#ft«2 5-1 <h, R*Uul~Aun©±0Jfl*MHrU7 
S$ftrr*&afc*2 5-2 fcfcJBK WDM*^7 2 6TtIfDa (DTQJt 
10 fll^ilftS^Ua ©±Dffl3t^U7t*»*bT#»«»2 5-l f 25- 
2teA#U *7tteZTQftm*t±r)Ry£*r*V7*WDMll75 2 6- 
l-2 6-n7?-en^n^T5^tbT'bJ:^. E©«jfcTtt, &ONU 
fc#j6bT^7t^*TD3tff#t±Dffl3fe^^U7i©»[ftlRIIWtt, AWG 

15 tfe*^««2 1 bo«j$tt, &±7*vrcmm&frmm2 1 a©ft/$&R& 
mmxnmi a \zmt^\z, mmo^o^mznmt^y^%m^t±.K> 

20 n u tc^f j&tst o Ttft # £ ± d * u 7 t om&m m&*;% <mtz%o 

£©&&, 2 la, 2 1 bfck £2©»M&£tf£3©$JII 

mi(Dmmmm\t, olti o^e>#oNU(c^t*§±Dffl^^U7^ 

25 MMLTSHtU ttft*M^MB«E«2 0T?#*«©±Dffl^irU7ft^ 
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So 

SUA, HllBIt *^BJ^«#fi7^-feX^xA©^4©^ 
J^tiS^T- *tl»OLT10ft 3fc£#Da (Adl~Adn) ©TOft 
10 fll#S»[fi^«^fl|-r5*«P©^fll«R (Sa) 1 4 a «[*#Db (Adn+1~ 
Adn+m) ©T0ftra^&ft££M&«T58H!©&faaB (Sb) 1 4b<i:^A. 
So OLTlOfl 8tft#Ua (AuWAun) ©±t)ft{»&3flrrs 

$|2fS©gfIg& (Ra) 12at, &£#Ub (Aun+1~ Aun+m) ©±0ftM*t£ 
gflt 5*liS:©g{ig& (Rb) 12bfcfe«*.*. 

15 roosflraii 4 a**ti«i«©aflr«i 4b*»6»fli*n*wtJi«© 
^bT^#m^ii^fi2o^5§i«$ns. ^#m^m^«2o«, wdm 
ikM^tt*2 1 a, 2 1 bTr^ttfioTD^flr^ft-tn^n^Hrr*. 

20 ^«[«2 1 aT#&$nfcifc^Adl~Adn©TDft{i#fcJu 7*-feXEWft 
7T^A*3^bT^n-e*tl^TSONU3 0- 1-3 O-n^&Sn*. 

iftfi££JftS&2 1 b-C^^n^ftAdn+l-Adn+mOTO^fll^tt, 
7 ^ -feX KM#7 7 -f A* 3 VT^n^nttfo? S O N U 3 0 - n + 1 ~ 3 
0-n+m^I$nS. 

25 ONU30-l-30-n+mtt, Rft^»t«2 1a, 2 1 bT#&£n 
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fcifcBftDa , Db ©*©MD£T&ttfcfcR©TB3Mra*7fcM38 (R) 
3 2Tg<fTf5o ONU30-l-30-n+m{l ftiUffSg (S) 3 

5*>SifcR#Ua , Ub O4 , OfiJ0^Te>n^:^(Z)±D^m^^ilim'r§o 
#ONU^62l«*nfc±D*fll#tt» 7^tXKIB3tt7r'f/t4^UT» 

5 g#a^m^e2 o©ifcg£#&£§2 a, 21 bfcfiasn*. *tT> & 

ft*£lfett2 1 a, 2 1 b0*n^Ttt*#«**lfcW»J:rffllR©±D 
$f.HWDM*y7 2 2uT'^$Sn, ±.K>0&W5LW)t7 74rt 
2^LTOLT10^€iSn«. OLT10TH ±D^fs^^WDM^7 
^7 1 3uW0lMUa £JfIS:©ifc^Ub fcfc#SEU ^2p©^mgB 

io 12 *&&.T$nwL<D&m% 1 2 bT*n*nsiflrr*. 

**li^!8*t?tt, OLT 1 O^WDM^T"^ 1 3 
2O0WDM^^2 2d«> IWOXKfDt £*«©«t*#Db 
iTf*. £fc> OLT 1 0 (DWDM*^5 1 3 u*«ktm*^I^i2 0 
©WDM)b^7 2 2uH *9©tfcMFUa fc*R©tt*#Ub tft^ftf 

15 §o COfc», WDMA^7l3d, 1 3u^^tAVDM*7 p ^2 2d, 2 2 
utt, Wfn*>B6©B, g!7©B , 08©B fc*-r*HWt©t>©"W^ 
*r3££#T#S. 2 0©afcft^«* 2 1 ate> «ip©St 

S^Da ©TDftflrafcSHftU «P©»*#Ua ©±D7flt#£'&Srrstti 
fg^l^©^ (AWG) TffoTV^o b*>U &&&&Xtem&> "fctt* 

20 n^*»±^**Tfl»llc»«rs«J:3lcbT , bJ:^. £©££»> ttft 
£#&§§2 1 bfcr>vvrfelWC*5. 

*«»*©#ONU©3fc2MI*3 5tt, WP©iftft#Ua &<fctf 

25 TStofrffcilitfT?**. ifcg^Da , Ua , Ub , Db fe, 
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1525~1545nm, 1545~1565nm> 1570~1590nm, 1590~1610nmtCiS^L 

zzLttf-ezzo tt, ytmmsstf, i^ua ~ub *^mwtit 
5 mmhxmm u mmLtcyt&$i&&ttm$&2 ia, 21 bt^^ h;i/x^ 

01 2A, H12BI1 *^05t^#fi7^-feX^XT-A0^5©^JI 

^^To *&ffifm<Dmmt> I4©»i©mi:*^t, olti 
*rnmi&mx\$. olti oowdm^^ 1 3&&zs&&£mfrMmw2 

0©WDM#:/5 2 2tH ^©ifcg^Da , Ua <h^0^^Db , U 
b t*&ft$i?%>o :ne{l ^TftfcEI6©B , M7<DB > 08©C 
15 m?m®&&<Dh(DT'MB-?Z>Z.ttfT*%Z>o #ONUH T0ftfT*t 

©?&5^Da , Db £±93fcfi^©ifcgmJa , Ub £ ^StSWDM^l^ 

(DX$$J&TZ>Z.ttfX%%> 0 OLT10fe|WI^(C, WDM#y^ 1 3 T 

^r^$tl§^(DTt)^f^0^^Da t±DM§©tifUai 

20 ^T^WDM^y^l 5 a*m%.Z> 0 SSfc, OLT10I1 *»©Tt)3tefll 
*©***Db i:±D3feflHI©ttft#Ub tft^SrTOTDM*^ 1 5 b* 
^nSWDM^y^©3lji^ft«gl6©C , ®7©C, 08©CfC 
^^©T^f 3££;&*T#So OLTlOfccfeWT, WDM^J^ 

13^ WDM*y7l5a, 1 5 b £©$t&£Aft#££££fc*rt&T&S 0 

25 (ffi©£ffi$tt) 
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0i3A~ii3Dn *mw\z£mmtmmoWi&mQ%x<Dwm** 
To mi 3A~mi 3D(c*5^t/ r a j rbj zmmt-rzo z\<d 
mi3A\z7i<-ttmz. fo&®ut®.m&D*mm\zm&m±xftmv 

10 TUa,Ub,Da,Db (DM (&5W^OS£fl[f0 fcM^S^&TfcS. ^tlfC^ 
bT, iI13B,®13C,®13D fc^*r^», Ua £Ub J^P^U 
OUa £Da SfcteUb £Db ©^<tt>-^'P^T§ WFiHn:^ 

cfcd^oNuoiwi— f±mfcw*i®ziztsiZ>o mizA\m4 mmw) £ 
15 2tisu 0i3Bji3cjnD rau -en-^nia6 mi(Dmmmm) . 
m7 (i2o^jiii) , 08 mscDmmmm) \zttfo?z>o 

M±mwvtc&o\z, *mw\z&n& mm<DONu\zm%x%±vytm 
-^o^^ua t, mm<DON\j\zmv%xz>Jivytm^r<Dm&&\jb t*m 
20 m?z>$rmzwtfe?z>z\t\z&K>, mm&&x$mm(DONijx±r)ytm^*m 

(Broadband light source) £JEV>fc}fr&l{§g§) 
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m * (d m m 

1. tyzmw. (OLT) triMoyt*? h<7-2 h (ONU) 

mm (d o n u ^m^m^mmm u tism $ *u oni &s#s#gt^ 

fflrtEnfflCDONUJC^-rSTO^fll^ftS^Da (ifcgAdl~Adn) , 
l&l3nji(DONUfc^T^±0^(i^O^#Ua (ifcgAul- Aun) , Wi 
i3m1@<DONUlC^-r§TD3tm^©M^Db «fcgAdn+l~Adn+m) , 
Mmmm<DONU\ZttJ&1r%±V)ytm%0)Wi^lJb (ifcftAunH~Aun+m) 

i5. tfKwzmtzz&mzmfezn, a^^ua tfcm&ub awgu 

fufB&ONUteu 

MIB^S^Da -Db ©FfTiiJD^T^nfe^SAdl-Adn+mOTD^-^ 
20 fcgfrr ST D ftf§^gf§¥iS:£ , 

MfB^^Ua ~Ub ©^T#iD^T&nfc^SAul~Aun+m©±D^-t 
^fe^Mta^^Ua ~Ub §^j£^0±D^^ ; £^1"?»±D^m^ 

25 2. «^l^ia^O^^#a7^-feX^7.T-AlC43ViT, 
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MBTMM^Ofcfi^Da , Db &£^W3±Dft{f^©fc&mJa , U 
b ifcg«l±T, 

tffDa > ifcimJa , «ft#Ub , |fcK#Db 

iMBTDftWOifcRffDa , Db #j;imie±B3fc«^©jfcft#ua , U 

b afcfi«|±T* 
10 ^g^Ua > ifcgmJb , &S#Db > ifcg^Da 

15 MIBT0^#©?Stfi#Da , Db &£tmf3±^M^©fc^Ua , U 
b tt, »ft«|±T?, 

tfcftttUb > ifcS^Ua > ftftffDa > ttMDb 
(DM. 

tWEOLTtt, ffiiHfc&ftUa ~Ub MAuWAun+io) ©±t)fflft** 
25 UTfcJitJWBMMIfDa -Db O0«Udl~Adn-hO ©Tt>3feflra*ttft£ 
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~tz>®&*#h, mm-jj<D7?tt&myt7y^nzfrLxA-t}tsnz>&o 
\znmr^m^(D±r)myt^^T^mvxm^<Dy9^:xKmyty7^n 

15 6. ^^HCiamo^^ST^-feXv'XT-A^^T, 

^ Lxmmz ntcmj&xft v , 

WBONUtt, ±D3W*0ife*#Ua ~Ub fcTD^fll^©**^^* 

20 ttBT&fo&oTQftmnmmTvm^m^mzmtiL, tm±r>ytm 

25 (ONU) T&^>T, 
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•£>?mW (OLT) tnm<DOmJ&£Z$mm<DONUWWi&&MfrM& 

mzfrLTmmzn, olt tm^m^mmmo^m^m^M^myt y y 
<DTvy£m^&&zSMm&oNm^MmoLT^<D±yy£ms=r%. #onu 

10 t9l5n{@(DONU{C^-r^TO^m^^^Da (ifcgAdl- Adn) , 
t&fBnj@0ONUiC^-jS-r^±O3tm^©^fi^Ua (ifc^Aul- Aun) , tu 
BBmM(DONU^lST§TD^m^O^^Db (fc^Adn+l-Adn+m) , 
M3mj@(DO NU«if j&f &± 0 ftfi^tOi&ft^Ub A un+l~ A un+m) 
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